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1 4 a <D_htCjfttJ 0 . 5/imXO. 5 (£mO¥IMffl3>^ ^ 7 e 5: 
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[0 0 7 8] 

01 OlCfcwr, r r e f j |4, «*tt«JCJ:«»*T--^S:^U 
©B**#HA*f»T* 5 5 0°CT?6 0»^t3>^ h*-;H 7 e £iiLT 

**^>*Q&7--/bLfc|gJK&a*LTV%*. HlOlcfc^r, ruv 

J tt, 1. OU»;^/d, S»9. 0 'J*; ^/^ftf 

*l-?*l^A34l£:^>A2 1 ftTfl^J/7UV7>^e>Ojftfil 7 2. 5 n 
m«i$:i2|WIi 7^t>*n>^/7 h*-;n 7 e tC ft T fl&jt U 

LT^So ££>fc, Hioic^vm:, r^j l±> itJRi. o U y h ^ 

v>f ^Di$:i2iri^Il IJkTJny*? h*-;n 7 e»ci*rtfTJ»#U 

[0 0 7 9] 

* r - - jv $ ti & ^ -v a * (Dftmmffim iz it 

[0 0 8 0] 
[0 0 8 1] 

LfrU 01 0<Dmmz&%Vfc**?rti/#Q<z>±g2iztt~t2>n>#? 

[0 0 8 2] 



1 6 
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[0 0 8 3] 

8d«$tlt^5„ L-^U -£©#m>^;7*l 8 d ^Jj^-ffC, @2^2 0d 
*^y*>7 N*-;H 7 d SrSLTttlCT^Ml 2 a tCg^LT£<fc Vn, -CD 
^-n-tCii, ±gp«@ l 4 a±(Dn># ? h^-;n 7 e i:TSP*^ 1 2 a±CDn 

>^?^7 h^-;n 7 d (i[i|^{c^p$ti. htv-;n 7d. l 

[0 0 8 4] 

^T--;b©|^{c, o 2 ^i:^tcx«o 2 ©f^t)U(c, n 2 o £no 2 cD^-f 

2 (Dmm<Dmm) 

[0 0 8 5] 

011, B1211 *#§^<Z)^2|||g^{C^^^^g(Z)^Xg?:^1- 
[0 0 8 6] 

#ctc, hi i(a) tc^-rm®«it$:^t- z&vvumzmw^z. 

[0 0 8 7] 

OyM^mmmm^ 2 it. STI (Shallow Trench Isolation) £ mXft 2> „ 
, LOCOS (Local Oxidation of Silicon) &IZ J: »J Mf& L fcffiMM 



1 7 
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[0 0 8 8] 
[0 0 8 9] 

4 3 fcfcs*/y nymitm^m^-t^o 

[0 0 9 0] 

5/ 'JIM FMZmtkM i/Vnymt.*ytfXTy*/V 

x;b4 1 a±(C^f- hM4 4 a, 4 4b &Mt^„ tl £ <D >f - V%MA 4 
a, 4 4 b&y- h$fe^Jff4 3 &^LTi/ya>iS4 1 ©JiJCJgjfcStl*. 
[0 0 9 1 ] 

fcfc, -fe;bfiJgcTtt, io©pi9x;b4 i a±tcii2o©y-h 

4 4 a, 4 4 b*«M^JJC^J*3ti, f^^ffl^f- hti4 4 a, 4 4btt>7-K 
[0 0 9 2] 

p|'?iMa©:^-h|l4 4a ) 4 4 b <£>M$!ftC nl^ift, 

«*.tfy >&>f t>SAlty-^/ KIM 1 ~03CDnM^M%fi£ 

#fcTOc4 5 a~4 5 c ZMf&^t £ a 
[0 0 9 3] 

£<bfC, CVDSjJCJ: »J«ft*ii, Wi«^'Jn> (Si0 2 ) M&2/y3> 
Si ©^BflC^Lfc^lC, ^GDflifiJiUi&xy^/ty * LT^f- h«}§4 4 a, 
4 4 b<Z)Mffgp#tc$e!H£tf)-y->f K^*-;i/^/^--9-4 6 £ LT^f 0 
[0 0 9 4] 

M^T> p!-)i;H 1 alCfc^T, ^-htl4 4a, 4 4 b £-*>f K?* 
-;i/^^--9-4 6$;y^^{cfMLT, ^1^3fflnM«ii«4 5 a 
~4 5 c lCHtfnM^M^£>f ^^^A-rSZLillCj: »J, Hl~^30Dn§J^M 
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®wzmmw4 5 a ~4 5 c c-eti-e wmm^mm^ zMf&tz* 

[0 0 9 5] 

-)i;i/4 1a©B3§lfy®^l, i3 0nS^iiIMi|4 5a, 4 5c(i 
^ 6 3f -V A° */ * CD T gP«1§ fC £j$ 3 tl £ . 
[0 0 9 6] 

J2*±<Z)X^C J: »J, pI©^i;i/4 1 aCljy-hti4 4 a, 44 btLD 
D^<Z>nSW^MflI^)c4 5 a~4 5 c ^tS2o©ngfflMO S 
y^^T x , T 2 #1 o <D n §?^M%^Mc 4 5 a £&®(C bT7£/&£ *l •&„ 
[0 0 9 7] 

MO S h , T 2 £«e>$E«lt;migUi4 7 £ LTJ&2 0 

0 n m<DB£<Z>%fc^1k*/ 'J ny (SiON) jff £ ^5X7C V D?£{C J; y 1/ U n >g 
l<D£WlZBf&-tZ>o ^tO^ T E O S ^M^S^^XvC V D#?(C J: 

y, jstai. 0 MmsiE<DBi'ffc2/y a> <sio 2 ) zmimrMmnmi & tLxm 

[0 0 9 8] 

wt^x, mz\sigi±(D^m^mn l tpxm 1 mmffiMM 4: 8*7 0 ot©Mit' 

3 0»iU 3*ltC£ »JHIlJilfll|fiM4 8 SrltSB-ffc^So *©|fctC, S£ 1 

WIBHtt»»4 8 0±ffi%fls^tfl|«W* (CMP) SsJCfcy^ffifttS. 
[0 0 9 9] 

K5if7 $:x>y^>^-rszii:tc<fc y, ^=EUtMWl, f 3©nS^M 

«W4 5a, 4 5 cCD±tC^tl-€ ? tlHl, H 2 (Dn y * ? b *-;b4 8 a 
,48c Z&fR-tZ. 
[0 10 0] 

mz. ftimmmmmi 8±mtm, i2on>^^^-;i/4 8a, 4 8 

cftnSlC, >f)\;-M£. Ltf $ 2 0 n m<Z>^# > (Ti) Jl£:J¥c5 5 0 n mOgg-ft; 
**y (TiN ) JI**/^ #i£JCJ: *J JElCJB/S"**. $e>(C, WF g &#V*5CV 



ffifiE4# 2002-3096405 



#2002-253234 




4 8 a, 4 8 c fa%%-£;izm«b&ti 



[0101] 



4 8(?)liJ:*^|itS 1 3*UCJ:*J, *1, i2©3>^n*-;i/48a 



4 8 c ^{c-en-eti^ati^^ > 



^^ 5 °a- 50ci:LT^$^. §1, $20^7^503, 5 
Oclt, *4x-f*l*l, |30nM^itfIj|4 5a, 4 5 c IC®^£ *i3 
o ^l^.r>*|g2(Z)#«^^^5 0 a, 5 0 c ^^4x-?tl^M-r-g)^-V/\ 0 ^ 

[0 10 2] 

?£{C, ilM2(Dii^^50a, 5Oci:Il|Mi|4 80±iC 



5 4 & £ „ Hi 



U^tfA (Ir) jf % 1^3 On mC^ft-f U i? 1 ^ A (Ir0 2 ) 
if'fb^^^T-CPtO) Jg, MIS5 0nmffl^7ft (Pt) 



$ 3 0 n m<D 



[0 10 3] 

tfT?7 5 0TC, 6 O#0RT A (rapid thermal annealing) £$gMi-£ 0 



[0104] 
^T> Uli 



5 4_L(C, 



tffcJS 5 5 £ LtMitff$ 2 0 0 n mtf) 



, MOD (metal organic deposition)^, MOCVD( %%&±MCVD) )/ 

PLCSZT, PLZTOi^ffiOPZT^^, SrBi 2 Ta 2 0 g , SrBi 2 (Ta,N 
b) 2 0 g ^©BiJi^mb^-TOifSf. fOfSfflMiMim&SffilttJ: 

[0 10 5] 



2 0 
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<DT--Jl£LT. MZ.l£TJHy (Ar) £mm (0 2 ) (Z)^r#X#B5C*-e* 

5 0°C. 0#ffl^#$:i2Xf7^t52^f^©RTA|!lIM 
[0 10 6] 



£<MC, ^«#:jf 5 5 (D±IZ. i2iil5 6tlt«A«f$ 2 0 0 nm 
[0 10 7] 



5 6± 



[0 10 8] 



5 6, 



4 8 £>±{C3f 

V 

»I5 5 1 



5 4H An>f >^fg£-^fr 



[0109] 



^■vAS/^fQ 01 i(b) izmt^oiz. 



i#*iS5 4 j: y ^srau 

#:JH 5 5 at, 



5 6 J; y & 



5 4 a 5 5 J: *j &5 

S±3P«4§5 6 a^&||«34xS. 
[0 110] 

lo©9i;i/4 1 a©±^{Ctt2o<Z)dF^Ai/^Q 1 t^/&£*u -etl^CDT 
SP«^5 4 a li-etl^tlHl Xlif 2©it^7^5 0 a, 5 0c ^Ltll 
Xtt«3©hfi^««jK«f«4 5a, 4 5 c{C«^^(cg^$tl-5>„ A — Kv 
dr-VA°i/^Q 1 <Z)A°#->^&^fc|&£$tl3 0 
[0111] 



2 1 
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5 o°c, 6 o&m<D0kftvmm*'£ti7T-*xftx*fit>nz> B 

[0 112] 

o~4 5 o'cizLxmmmm%^x^immmmm4 sm^^a^^Qj ici«j 

Hi, $20#ty5^5Oa, 5 0 c *mi&~?£$ > ^*^^>«Jrfcge6U<£^T' 
M2nT^3©T"^[:$*WC< <£U, lt^7^5 0a, 5 0c«|!ff: 

[0113] 

#ac, 011(c) C^f«3t$:^t--5>^-e(OX^$:^0^-r^o 
[0 1 14] 

ft. X > ^ -v , y ^ jf 5 8 ^ 5 o nmffl7;i/^t?:^A 0 'y^{:j;JJ^ 

^^Qj &tfni mmmrnm^ sajiizMmtz. ^i>^t^i5 8 

flfi, PZTT'Mttt)i^ 0 i^t, 6 5 0°CT* 6 0^©^ffT'X>^t y 
[0 115] 

HDP (High Density Plasma) =gfi£MV^, ^XTC V D&fC J: 
^ 2 IHIfiif 5 9 t LTmZ 1 . 0 fji mmm&mitisV ny (Si0 2 ) £x 

[0 116] 

, CMPM2If«g5 9tf)££Utf)JP$ti, ±Mil6a±t3 0 0 n 
[0 117] 

-£tf)^{C, H2Mr4«K5 9, X>^t7 7-f 5 8, HlMra.^Jf4 8 > S: 
tfggftR£lHie*SJt4 7$:;^-->^lT > ^2®nM^M«iC^4 5 b CD 

±{CI3©3>^^ s^-;i/4 8 b Wf§ 0 $(b(c, H3 GDn># * s*- 

;i/4 8 bf^{C^^>, ^fl^*^ #>^*7^>©HJi^;fr<b&33g3CD2]im 
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[0 118] 

mz. 012(a) iZrtirmMZMf&-tz£T*<Dn:m*:WlWt s. 

[0119] 

£-f, £ 2 J| IgMfiJiJg 5 9 i:^3©if^7^5 0 bCD_htC, ^7X7CVD 
^{CJ: »;SiONjf$:MA^ 1 0 0 n m(Dff ${C^-r-S 0 3tf)SiONji&, 

(SiH 4 ) i:N 2 0 (DM&iSxZm^TBf&Zft. ^3©W7^ 5 0b(Dift?: 
l$Jtt-£fc#>tf)iHfcl£it»6 0 h LT^M£*l£ 0 
[0 12 0] 

$ ^IC, :7* h I) V^77-{ y 3Ly*W?m 5 8 ill|2STO^® 

5 9 tmitm±M6 0 £;^-->^*LT> ^r-V^°i/^Q 1 <D±%f>mM 5 6 a ± 
&C— i2#0. 3 5~0. 5 0 /i m(D\ll&mft<D¥-~ffi]&Vt<Dny# 9 Yit\-)\t 5 9 a 

[0121] 

iSSL&;tf£,, lS?gI$:3 0 0-4 5 0TC, 3 5 0 °C XMWk LX. i§*ft 

Jf5 5 a(D«£:afc#£-&£ 0 ^00^, ^ 3 ^ 5 0 b \$mitW±M 6 

[0 1 2 2] 

[0123] 

#ClC, H2jf r^Wif 5 9, |g3(Z)^my^y 5 0 b(D±il, ±gPS1ll4a 
±(Dny#? N*-;b5 9 a<7}tft{C2g«Ji£*A°y #j£fCj: y^ffc-t-s. MUM 

A&WPL&O. 5 atoms%£f-5 0 
[0124] 

m^x. in 12(b) izijki-^oiz. mmm h u v^7^ -sac £ y a- 
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Sl»6 2aS:^t«. dftfcWBlrK:, ft 2 © nS^i«Wi4 5 b ©± 
[0125] 

[0 12 6] 

#±©J:3fc;*^yiz;b©JgJ&XgK:J3^T, ^-YA^Qj ffl±gfti 5 6 
a±lCU>#^ h*-;i/5 9 a £7£jE£L£^tf>rat7--;i/£, 
* □&£&3mc^bfc#£»«MSS: 3 0 0-4 5 OTC<DteMi:Lfc*#T?fT 

$<«!oT^>^ h*;-;i/5 9 a £jiLT3^/^># ^©raKBSBS*: 

y- -^j^fjfcn*©^, #*-/^^*5 0 a~5 0 c y?7s^-y(D 

[0 12 7] 

(tfgai) 4M*#S«<0±;£Cftiilft*»&^i«*£Xjgi:, 
15 SB * -v A 2/ # & S&i 1 *fi JM tf) _t # ic ft 2 & ? z> nm £ , 

m saft 2 & © e> *> tfrt 3±sm«i ©± tc *-jizBi&-tz> 11 £ , 
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\~) T & < t - # - tc J: o T % ft £> ft £ r £ £ #m £: "f * #1 B 2 tc MM® 

t s#sb3 izmm&^mfcmmom^&o 

r i: ?:M^t§#fB 2 lciB«<&¥#£M£g<Z>5^#&o 

(#ib6) mm*vrt*s*izmmz&i&?2>£%iz. mm^mfcmfczinm-t z> 

UmtZ 0 0-4 5 0V(Dffimft-V2b&z:£$:!ftm£+Z>ttmi #M#fB5cZ)^ 
•f *l * £ §B« CD ©JS3i;&8U 
(#137) mm^mt. 172. 5nm[:tg©li 0 -^$:tt§x^i/7UV 

^ y -7 it $ ft z> z £ £ mm £ -t z> #sb 2 75M#ta 5 © v% -rti a* ic ia«c7) ^ 

(#SB8) |fffB^m«, 187. 5nm£ 2 2 5. 0 n m\Z^^,(D \£ — >7 

•t £ ^ y ~? & mm $ ft z> z\ £ & i: 1- s m a 2 j^#f a 5 © v \ -rn # 

CfB«©¥3Sttf£ff©§^#i£o 

(#13 9) ttfiav>f ^o^«, v>r ^nas[«iiijcg!iKstifc*«tt3>r;b^e)fl8 
»sns £ & £ ~? z> m 3 2 j&MtfiB 5 ©v%i» *i*Mcfa«©¥##sis©3g 

(#1310) i&gBR&ti:. |ffI3^#^««^«^n«g>MJ±#ffl^WlC#A$tlT 

mm^j *nmtimM2ftzz.£z<ftWL£*zfim27bmttm5. #139 ©^i* 
n ib« © ¥m&mn © mm n m . 

(#131 1) MfBm^«laiBm2^»©±^ic^-?Stt^^i:i: : fotc#A$4x^ 
z. £%&&£? •5#I3l 75M#f3l 0 © v^*ijWCfB«©¥##^«©§^#i£ 



mtiE# 2002-3096405 



#2002—253234 



mmm z mmm 2 mmm±izm^-t sut 

<d{cW«3£ StffBl 75Mtf SB l 4 CO ^fi^cia^©^^ 

@ 0 t ® tc $ ti z> m n zf =y y z m i an 1 mm m ^ jc ?m -r 3 x.n * £ £ (c m 

1-£#§B1 TfrMtf IB 1 4 (D^-rtl^fCBB«(7)^^«^jS 
[0 1 2 8] 



2 6 
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imi) 

®Ka) ~( C ) ®:&<D&mmfc*vAss#<DBf%j:mmffimT:$>z> 0 

[02] 

02(a) ~( C ) a. *mn<nmimMmmK&&*mfomm<DW&jLn*^ 

[03 ] 

03 (a), (b) *m%(DmimMMMizmz¥m<kmm<Dmm±mzm?m 

®0 (t(D2) 
[04] 

04 (a), (b) *^^©HiH«^{c#-g>^#^fi©i^igx^$:^i-^r 

10 (^©3) T*&& 0 
[05] 

0 5 (a), (b) ft, *l§^(D^l^^M{C^S^#^*<Z)^X@$:^f ®T 
®0 (-£0)4) -£&£ 0 
[06] 

0 6 (a), (b) ft, *^W©^lHSg^{c^§^^iSa©^X@$:^t-»T 

®0 (-e© 5) -e&£ 0 

[07] 

07 (a), (b) *ftW(DmimMBMizm&¥m{bmm<nmmj^feZm-?m 

[08] 

0 8 ^|gH^C0^ig^^{Cfl§ R T A T^ — ;i/^g(5D^^075^>^ )o 

[0 9] 

[010] 

01 0&, *ftW<DMMBm(DmmT--Jl£'&&&ffi(DMmT--}llZl:Z> 

2 7 »2 0 0 2 - 3 0 9 6 4 0 5 
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01 i(a) ~( C ) *$&m<Dm2mffiMMiz&%¥m<bmm<Dm% 

-tmmrn (-e<z)i) -e&£ 0 



31 2] 

Ell 2 (a), (b) ##§HJ!(Z)ff§ 2 



1-: 5"j3>i«, 2 -3R^«Hft*Ji, 3~ptfx;i/, 4 -4*- hijfi; 
5 a, 5b-^-Mi, 6 a ~ 6 c - n M^M^&tfcM^ 7 — fflJS*fii 
8a~8c-HiMMi/'Jt>f KI, 9 -WtitffiitmmM. 10, 17 



S^M, 12, 14 
IfcMy 13a- 



> 1 2 a -TBP*®, Ua-lf 



1 3 



~ 1 7 e ^ 18a~18d 



17a 

1 9 ~wHtm±, 



, 2 0 a, 2 0 d -mm. 2 0b 



K, 2 l-f t>;t, 2 2— if -fey 



2 3—fc — 2 4-MI87>7 > , 2 5-UV7>7 ) , 2 6- ^AP 
> 2 7-|^P, 3 l-l^ft>A\ 3 2- tt7"^, 3 3- t-^t, 3 4- 

14n-f;K 3 3 6 -»»p, 4 l-i/ija>S«, 4 2- 

4 1 a - p 4 3-^-hJfiif, 4 4 a, 4 4 b 



- h 



5 4, 56 
% 5 5a — 



4 5 a~4 5 c - nm^mm&miW. 4 6 -{|f: 



4 7 



, 4 8, 5 9 



mm, 



4 8 a~4 8 c—ny#9 hft — Jl. 



,54a - Till, 56a -±§P 



\faM. 5 8 



y ~3M. 5 0 a ~ 5 0 c 



5 5 — tf&MMifc. 

^7^*, 6 



0 — &Mtffi±M , 6 2a — SHU, 62b -it;^ K 



2 8 
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[IH1] 



mm 



(a) 



105 



/ / 2 Z Z ZZ Z l ? ; tzzL 




103 
102 



101 
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IM2] 



5a. 5b : ^-h^. 1 0 : Jf PbTO 




2 
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[03 ] 



: it x ?i £ -r m m nc a> 2 j 





3 
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[04 ] 



(a) 



8a \ 



8b 



5b 



8c 



1 , 5 1 4a 1 3a 1 2a Tgfl^fS 





6a 



3 6 ' b 4 6c 




10 
9 
2 



1 



(b) 



Q ^-W^>£ 



15 



14a 13a 12a 15 
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[05] 



(a) 
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[136] 



(a) 




(b) 



18a 



18b 



1 9 mim±m 

17e: 3>$^h*— ;U 
18c / I5 14p y' 1 3a 1 8d 




12a 



6 
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[07] 



iaXfl^TF "TUftSlH (-€-(7)6) 




20c lEfcl 
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[08] 



RTA T - -;U^g(75|i|^g| 



25 uv^>y 



N2 + 02 



26 



25 24^^>;t p 




21 3^>/\ - 



23 t-* 



8 
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[09] 



/ / 



N2 + 02 



35 




34 OMtttU'OU 



33 t-* 



36 
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[Ml 0] 



m <d mm m m <d m m 7 ~ - j u t 




1 0 
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50a,50c : 



(a) 



50a, 46 44a 



44b 



48a 
47 




41 V 'J =1 



TV 



45b 



41a t 2 v 45c 



(b) 



50a 




(c) 



45a 44a Ti 45b T 2 45c 



sob 



50a 




1 1 
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[01 2] 



>j T" {□ 




(a) 



6o mtmitm 



O* (UVorT-r^P;&) 

56a 




45a Ti 45b T 2 45c 




45a Ti 45b T 2 45c 
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mm: 



£ * -v A' £/ # <Z)#ft & $ e> tc3fc#i- £ - £ „ 

1 1 mmm i o ©_h#{cs*i i <d 

VnWIMifcM 13, i2© 

mitmmmfom 13, n 1 a> 



1 4 ZBJZ&f&-t §Ig^> £12© 



12, 

1 4. 



14 a, 



1 2 £3i:tcj: ^±gpm^ 

13 a, TSPfllffil 2 a 5> # Q Sr^Efc-^.g.x 



. ^2mmm 1 7(Do^>±^mm 1 4 a o>_h{c^-;b 1 7 e wtsiti:, 

^MSl$:iiLMT% ^'ftfl; 3 *l £ £ * - ;u l 7 e £ii LT 
A 3 */ # Q (C #tj^ f & IS £ £ it- ti . 

CaiRH] El 6 
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m m A 



(0 0 0 0 0 5 2 2 3] 



1 . ^Jg^JI H 

ft M 
ft * 



1996$ 3|26H 
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